In the period January 1988-December 1995. a case-control study of diet and renal cell carcinoma (RCC) risk involving 121 cases and 243 hospitalized controls was carried out in Montevideo, Uruguay. After adjusting for major covariates, red meat intake was associated with a 3.4 increase in risk for the highest category of intake, with a significant dose-response pattem. Also, barbecued meat, protein and heterocyclic amine intakes were associated with significant increases in risk of RCC. The consumption of the beverage known as 'mate' (a local tea derived from the herb Ilex paraguariensis) was associated with an increased risk of 3.0 for heavy drinkers. by tx-o trained social wvorkers using a standard routine questionnaire. designed to obtain information on risk factors for all cancers and non-neoplastic conditions. The database so created. from which the study subjects were obtained. has also been used for a study of luncg cancer (De Stefani et al. 1996) . In this particular instance. all patients w-ith RCC admitted to the Instituto Nacional de Oncologia in the time period 1988-95 and successfully interviewed were included in the case series. The response rate for cases was high (92.7%7). All cases were histologically verified as having RCC. Most had RCC of the clear cell variant (85%7c). The remaining, 15%7 had RCC of the eosinophilic cell variant.
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In the same period. 5295 patients with a variety of other disorders. both neoplastic and non-neoplastic. were admitted to the same institution. The oxerall response rate for these patients was 93.0%c. From this pool of patients. potential controls were randomly selected excluding the following conditions: (1) malignancies. (2) smoking-related conditions. (3) conditions related to mate' consumption (see hst above) and (4) digestive diseases or disorders associated Awith a long-term modification of diet. Cases were frequency matched with controls on age. sex and residence. following a control-case ratio of 2:1. This led to a final total of 121 cases and 243 controls. The main diagnostic categories among the controls were skin diseases (58 patients. 23.9%). fractures (44 patients. 18.1%). benign tumours (42 patients. 17.3%). prostatic disorders (28 patients. 11.5'%). osteoarticular diseases (22 patients. 9.1%). blood disorders (16 patients. 6.6%) and abdominal hernia (12 patients. 4.9%). (1997) . Protein values were derived from local food tables (Mazzei and Puchulu. 1991) . whereas values for PhIP were obtained from sources in other populations (IARC. 1993).
Relative risks (RRs) approximated by the odds ratios (ORs) for each v-anable were computed through unconditional logistic regression (Breslow-and Day. 1980) . The possible heterogeneitv between sexes was tested by introducina interaction terms which included sex and each of the study variables in all models. As estimates for foods and 'mate' drinking, sariables were homogeneous by sex. only results for both sexes combined are presented. Confoundinga Xariables were included in the models. if thev changed the crude OR by more than 10%c and were biologically plausible. Trends for each studs variable was calculated by the likelihood ratio. after unfactorizing the variable and entering it as a continuous term in a model that also included matching variables and potential confounders. All calculations were carried out with the GLIM program (Baker and Nelder. 1978) .
RESULTS
The distribution of cases and controls by sociodemographic sariables is shown in Table 2 . Both series (cases and controls) were similar in age. sex and residence. Also. the distribution bs urban-rural status A-as similar. Cases were more educated than controls. but the difference was not significant.
Odds ratios of RCC for food items or groups. protein and PhIP are shown in Table 3 . Red meat intake was associated with a hich risk of RCC (OR 3.4. 95%7c CI 1.8-6.6 for the uppermost tertile of intake). Also. barbecued meat A-as directly associated Awith the risk of RCC (OR 2.1. 95%c CI 1.1-4.2). Neither salted and processed meat nor milk was associated with risk of RCC. On the other hand. segetable intake was associated with a reduced risk of RCC (OR 0.5. 95% CI 0.2-0.8). High intake of fruits was associated with an increased risk (OR 1.7. 95% CI 0.9-2.9). This was an unexpected finding. Both high protein and PhIP intakes were associated with an increased risk of RCC (OR for PhIP 2.2. 95% CI 1.2-4.2: OR for protein intake 2.2. 95% CI 1.0-4.5).
Odds ratios of RCC for 'mate' drinking, variables are shown in Table 4 . Ever drinkers of 'mate' had an increased but non-significant risk of RCC (OR 1.6. 95% CI 0.7-3.3). Heavy drinkers of 'mate' (> 2 1 day ) had a threefold increased risk of RCC and the dose-response pattern was highly significant after controlling, for major confounders. On the other hand. duration of 'mate' drinking was associated with an increased risk of RCC. but without a significant dose-response effect. Finally. cumulative exposure to 'mate (total litres of 'mate' over hifetime) was associated with an increased risk of 2.4 (95% CI 1.0-5.7). Odds ratios of RCC for the joint effects of red meat and veaetables. and red meat and fruit intakes. are shown in Table 5 . Vegetable intake reduced the risk of RCC at low levels of red meat intake. but there A-as no effect at high levels of red meat consumption. When fruit intake was cross-classified agrainst red meat intake. the risk associated with red meat intake increased followina a doseresponse pattem. On the other hand. fruit intake had no effect at low intake of red meat (OR 1.0. 95% CI 0.4-2.8). Red meat-adjusted OR was similar to that observed for the unadjusted estimate (OR 1.6. 95% CI 0.9-2.9). These results therefore suggest independent effects of red meat. vegetable and fruit intakes. the results being more conclusive for red meat consumption.
Odds ratios of RCC for body mass index and tobacco sariables are shown in Table 6 . Body mass index was positivelv associated with RCC risk. and the OR for the uppermost quartile (both sexes combined) was 4.5 (95%c CI 2.1-9.8). The dose-response gradient was highly significant (P < 0.001). Current smokers displayed a non-significant decreased risk of 0.6 (95% CI 0.3-1.2) after controlling for major confounders. A similar finding was observed for smoking intensity. The only estimate associated w ith an increased nrsk of RCC was smoking duration in women, but it was based on five cases and four controls. IlIl (high) 2.9 0.9-8.6 2.0 0.7-5.9 3.0 0.9-9.6 3.4 1.8-6.5
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British Joumal of Cancer (1998) (Chow et al. 1994 ). In addition. some methods of cooking red meat (e.g. frying and broiling) result in an increased amount of heterocvclic amines in meat (IARC. 1993: WoLk et al. 1996a). These substances are potent multiorgan mutagens and carcinogens in experimental animal studies and several reports have also suggested a role in human breast and colon cancer (De Stefani et al. 1997a.b) . We found that a high intake of PhIP was associated with an increased risk of RCC. However. the effect of red meat was greater than the effect of protein and of PhIP. sugagestina that another mechanism(s) could be responsible. More precisely. red meat is one of the major sources of total fat and saturated fat. and some studies have found an increased risk of RCC associated with saturated fat intake (Maclure and Willett. 1990: Kreigcer et al. 1993 ). In contrast. Chow et al (1994) reported an OR of 0.6 for total fat. after adjusting for protein intake. We were unable to disentangle the effects of highly correlated variables such as red meat. protein and PhIP intakes owingr to the small statistical pow er of our study.
Fruit intake w-as associated with a reduced risk of RCC in a population-based study conducted in Shanahai (McLaughlin et al. 1992) . and Maclure and Willett (1990) (Vassallo et al. 1985 : Victora et al. 1987 : De Stefani et al. 1988 . 1996 : De Stefani et al. 1990 : Pintos et al. 1994 (Hagiwara et al. 1991 ) . which has been linked to kidney tumours in experimental animals. raisincg the possibility of a renal chemical effect. Residual confoundincg between 'mate drinkina and tobacco smokina has howexver been raised as a possibility (De Stefani et al. 1996) . The effect of 'mate' drinking, in increasing, the risk of RCC should be further investigyated and replicated in other settings. Like most case-control studies. the present study has limitations and strengths. Firstly. the lack of information on a prex ious history of hypertension is a severe limitation. as this condition is related to both diet and RCC (Chox-et al. 1995) . Thus. hxpertension is a confounder in the relationship diet-RCC and. as such. could distort the estimates observed in the study. Secondly. the statistical power of this study is limited. precluding certain detailed analyses. e.g. between sariables. Also. the small size of food frequency questionnaire precluded the calculation of total energy intake and nutrients. with the exception of protein intake. Finallv. the use of hospitalized controls could have masked the lack of association with tobacco smoking. A similar finding Awas reported in a hospital-based case-control study conducted in a French population (Benhamou et al. 1993) . Among the strengths of our study. the British Joumal of Cancer (1998) 78(9), 1239-1243 similar catchment area for cases and controls, the almost complete participation rate and the lack of proxy responses makes appreciable selection or classification bias unlikely.
In summary, the results of the present case-control study replicates previous findings according to which high body mass index is a major risk factor for RCC (Lindblad et al, 1994) . Also, meat intake, consumption of heterocyclic amines resulting from the cooking of meat and 'mate' drinking could be associated with an increased risk of RCC in the Uruguayan population.
